Abstract. In this paper, we introduce 3-Hom-Lie bialgebras whose compatibility conditions between the multiplication and comultiplication are given by local cocycle conditions. We study a twisted 3-ary version of the Yang-Baxter Equation, called the 3-Lie classical HomYang-Baxter Equation (3-Lie CHYBE), which is a general form of 3-Lie classical YangBaxter Equation studied in [2] and prove that the bialgebras induced by the solutions of 3-Lie CHYBE induce the coboundary local cocycle 3-Hom-Lie bialgebras.
Hom-Lie bialgebra with the derivation compatibility, the local cocycle 3-Hom-Lie bialgebra with cocycle compatibility, and the 3-Lie CHBYE. In Section 3, we define the coboundary local cocycle 3-Hom-Lie bialgebra and prove that it can be constructed by a multiplicative 3-Hom-Lie algebra and a solution of the 3-Lie CHBYE. §2. 3-Hom-Lie bialgebra with local cocycle condition 3-Hom-Lie algebra as a generalization of 3-Lie algebra, its derivations and representation were introduced in [6] . For T = x 1 ⊗ x 2 ⊗ · · · ⊗ x n ∈ L ⊗n and 1 i j n, define the (ij)-switching operator as 
1)
2) For any x, y ∈ L satisfying α(x) = x, α(y) = y, define ad k (x, y) : L → L by ad k (x, y)(z) = [x, y, α k (z)], ∀z ∈ L. Then it is easy to prove that ad k (x, y) is a α k+1 -derivation of (L, [·, ·, ·], α), which we call an inner α k+1 -derivation.
We often call (V, A) a Hom-module of (L, [·, ·, ·], α).
The coboundary operators associated to the Hom-module are given in [7] . For n ≥ 1, the
Let L be a 3-Hom-Lie algebra and (ρ, V ) be the representation of
Similar with the case of Lie bialgebra, suitable extensions of these conditions to the context of 3-Lie algebras are not equivalent, leading to different extensions of Hom-Lie bialgebra [2] . In [3] , the authors introduced 3-Lie bialgebra with derivation compatibility condition. According to the idea, we give the definition of 3-Hom Lie bialgebra with derivation compatibility condition. 
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Unfortunately, unlike the case of Hom-Lie algebra, it is difficult to develop the relations between 3-Hom-Lie bialgebra with derivation compatibility condition and Classical Hom-Yang-Equation. Similar with [2] , next, we will introduce 3-Hom-Lie bialgebra with cocycle compatibility condition related with a natural extension of the classical Yang-Baxter equation. 
For any r = i x i ⊗ y i ∈ L ⊗ L, define r pq puts x i at the p-th position, y i at the q-th position and 1 elsewhere in an n-tensor. For example, when n = 4, we have 
From this, we can see that (2.6) can be regarded as a natural extension of the classical Yang-Baxter equation with respect to Lie algebra.
Proposition 2.8 With the above notations and α 2 (r) = r, we have
Proof. For all x, y, z ∈ L, we have
The other two statements can be proved similarly. 
For a ∈ L and 1 ≤ i ≤ 5, define the linear map
The following theorem shows that how we can construct a multiplicative coboundary local cocycle 3-Hom-Lie bialgebra. 
is a multiplicative coboundary local cocycle 3-Hom-Lie bialgebra.
Proof. Let r = i x i ⊗ y i . First we will prove that ∆ = ∆ 1 + ∆ 2 + ∆ 3 commutes with α.
Second, we show that ∆ is anti-symmetric. Since
Hence σ 12 ∆(x) = −∆(x). Similarly, we have σ 23 ∆(x) = −∆(x).
Finally, we show that the 3-Hom-co-Jacobi identity of ∆ is equivalent to (3.1). Since each ∆ contains three terms, there are 36 terms in 3-Hom-co-Jacobi identity. Let G i , 1 ≤ i ≤ 5, denote the sum of these terms where x is at the i-th position in the 5-tensors. Thus
There are 6 terms in G 1 :
By Hom-Jacobi identity, we have
Furthermore, we have
Similarly,
Therefore, we obtain
In a similar manner, we have
There are 8 terms in G 3 :
where
We have
and similarly,
We similarly obtain
This completes the proof. We can obtain an equivalence description of (3.1):
Summarizing the above discussion, we obtain The next result shows that given a 3-Lie algebra endomorphism, each classical r-matrix induces an infinite family of solutions of the 3-Lie CHYBE. 
Proof. We can proof that L α is a 3-Hom-Lie algebra (in fact, the Hom-Jacobi identity for [·, ·, ·] α is α 3 applied to the Jacobi identity of [·, ·, ·]. ) It remains to show that (α ⊗ 2 ) n (r) satisfies the 3-Lie CHYBE in the 3-Hom-Lie algebra L α , i.e. ∆(e 2 ) = a 11 e 1 ∧ e 2 ∧ e 3 + a 11 e 1 ∧ e 2 ∧ e 4 , where e 1 ∧ e 2 ∧ e 3 = σ∈S 3 sgn(σ)e σ(1) ⊗ e σ(2) ⊗ e σ(3) and S 3 is the permutation group on {1, 2, 3}.
